Unpredictable rotational responses to L-dopa in the rat model of Parkinson's disease: the role of L-dopa pharmacokinetics and striatal dopamine depletion.
L-dopa is still the gold standard in the symptomatic treatment of Parkinson's disease (PD), and thus, it is the most commonly used drug in the non-clinical assessment of new drug therapies to PD, including those intended to improve the effect of L-dopa. In unilaterally 6-hydroxydopamine (6-OHDA)-lesioned rat model of PD, the results from L-dopa-induced rotation tests are often unpredictable. While repeated administration of L-dopa improves the rotation, the exact mechanisms underlying the extensive variability in rotation responses between rats and testing times are unclear. In the present study, we aimed to assess whether the route of administration (oral or intraperitoneal) or the form of L-dopa (base or methyl ester) is associated with the extensive variation in rotation responses to L-dopa in 6-OHDA rats. We also wanted to examine the dependence between L-dopa (base or methyl ester)-induced rotational behaviour and the extent of dopamine and dopa decarboxylase enzyme loss in the lesioned striatum. It was found that variation in plasma levels of L-dopa as well as the administration route explains a part of the variability in rotation. There were small but significant differences in striatal dopamine depletion (indicative of degree of lesion) between the groups, which may partially account for the various patterns in L-dopa-induced rotational behaviour. While apomorphine-induced rotation test is a useful tool for primary screening of the success of 6-OHDA lesion, it is not useful at predicting the rotational performance of 6-OHDA rats to L-dopa. The exact mechanisms and causes of the variability in the rotation responses to L-dopa in 6-OHDA rats still remain to be clarified.